The effect of reduced oxygen tension on progesterone accumulation in rat granulosa cell cultures.
Studies were carried out on the effect of oxygen tension on progesterone (P) accumulation in rat granulosa cell cultures. At 1-2% oxygen, basal, luteinizing hormone (LH)-stimulated, and follicle stimulating hormone (FSH)-stimulated P accumulations were 20, 18, and 11%, respectively, of P levels at 20% oxygen. Basal P accumulation was also inhibited at 5% oxygen, but LH- and FSH-stimulated P levels were 50% and 40% higher, respectively, than at 20% oxygen. P levels at 10% oxygen were intermediate between those at 5% and 20% oxygen. The inhibitory effect of 1-2% oxygen on P accumulation was reversible: LH-stimulated P accumulation was inhibited in cultures incubated in 1-2% oxygen for 24 h, but rebounded during a subsequent 24 h period in 20% oxygen to the same level as that in cultures maintained continuously in 20% oxygen. We conclude that oxygen tension does influence granulosa cell steroidogenesis in vitro. Changes in blood flow and oxygen delivery to the ovary before and after ovulation could, therefore, effect the pattern of steroidogenesis during this period.